Characterization of the bile acid transport system in normal and transformed hepatocytes. Photoaffinity labeling of the taurocholate carrier protein.
The taurocholate transport system in normal and transformed hepatocytes has been characterized using transport kinetics and photoaffinity labeling procedures. A photoreactive diazirine derivative of taurocholate, (7,7-azo-3 alpha,12 alpha-dihydroxy-5 beta-cholan-24-oyl)-2-amino [ 1,2-3H ]ethanesulfonic acid (7-ADTC), which has been shown to be a substrate for the bile acid carrier system, was photolyzed in the presence of intact hepatocytes, hepatoma tissue culture (HTC) cells, and plasma membranes derived from the hepatocyte sinusoidal surface. Irradiation of membranes in the presence of 7-ADTC resulted in the incorporation of the photoprobe into two proteins with Mr = 68,000 and 54,000. The specificity of labeling was confirmed by the significant inhibition of labeling observed when photolysis was carried out in the presence of taurocholate. The 68,000-Da protein was easily extracted with water and was shown to exhibit electrophoretic properties identical with rat serum albumin. The 54,000-Da protein required Triton X-100 for solubilization, indicating a strong association with the plasma membrane. Labeling of intact hepatocytes also resulted in specific labeling of the 54,000-Da protein. In contrast to hepatocytes, HTC cells derived from Morris hepatoma 7288C as well as H4-II-E cells derived from Reuber hepatoma H-35 exhibited a total loss of mediated bile acid uptake. Photolysis of 7-ADTC in the presence of HTC cells did not result in the labeling of any proteins, a result consistent with the loss of transport activity, and further supporting the specificity of the labeling reaction. The anion transport inhibitor N-(4-azido-2-nitrophenyl)-2-aminoethyl-[ 35S ]sulfonate, which has been shown to be a substrate for the bile acid carrier system also labeled the 54,000-Da plasma membrane protein when photolyzed in the presence of intact hepatocytes. These results suggest that the 54,000-Da protein is a component of the hepatocyte bile acid transport system and that the activity of this system is greatly reduced in several hepatoma cell lines.